This Supplementary Information contains an approximate analytical treatment of the ultrashort time-scale electron dynamics in gold when probing with blue optical pulses. In particular, it contains an estimate of the time of the peak in the transient reflectivity. This treatment applies to the case of relatively low optical fluences, and is independent of the diffusion geometry. a)
For relatively low levels of photoexcitation in gold, as in the present study, the temporal variation of the electron-energy relaxation mediated by electron-electron and electronphonon scattering is approximately independent of the electron spatial diffusion.
1 Therefore, rough estimates for the evolution of the electron-energy distribution can be applied in this case independent of the spatial geometry, and are valid in particular for a half-space or for a thin film of gold. Here we present a treatment of the nonequilibrium electron dynamics in gold when probed at low fluences in the blue. In particular, an approximate analytical expression for the time τ R associated with the peak in the transient reflectivity obtained using optical pulses at 3 eV photon energy is derived.
The spectrum of the imaginary dielectric constant for gold 2,3 has a local maximum around 3.075±0.025 eV related to electronic transitions to the Fermi level from levels at the energy of a sharp peak in the density of d-states. 4 This results in 3 eV probe-beam photons probing the occupation numbers of non-equilibrium electrons at ∼3k B T l ≈ 0.075 eV below the Fermi level, where k B is the Boltzmann constant and T l ≈ 300K is the equilibrium lattice temperature. 5 Measurements are then effectively sensitive to carriers in the form of holes.
1,6
Because of the symmetry in the hole and electron distributions, it is equally valid to say that the measurement is sensitive to electrons at ∼3k B T l above the Fermi level.
The relaxation of photoexcited electrons can be divided into three successive stages, that can be summarized as follows: i.e. for times t ≥ τ R , the electron distribution can be described by the two-temperature model, 7 which corresponds to the evolution of thermalized electron and lattice systems of temperatures T e and T l , respectively. determines the electron heat capacity C e = γT e at temperature T e , and the electron-phonon coupling constant is g ≈ 3 × 10 16 W/(m 3 K) (see Table 1 
ep (ε F )/π 1/3 for energy loss by the distribution of hot electrons is τ E ∼ 0.6 ps.
The processes (a) and (b) in stage (i) (t τ T ) can be described analytically in the approximation of no diffusion or phonon emission. 1 At times t≫τ ee (hν)∼ 4 fs, the non-equilibrium part of electron distribution evolves at constant total excess energy with increasing nonequilibrium electron number n ϵ at energies ever closer to the Fermi level:
Hereε=ε/hν,t=t/τ ee (hν) andñ=n/n 0 , where n 0 =F/[dD(ε F )(hν) 2 ] denotes the initial nonequilibrium electron occupation probability with distribution function n. 
In order to estimate the electron occupation number at t = τ T and at ε∼ 3k B T l ,
Eq. (1) should, accounting for the above temporally-varying energy shift, be evaluated at (1) gives n ≈ 9 × 10 −3 at this time.
To estimate the electron occupancy at excess energy ε∼ 3k B T l in the overheated Fermi- 
We conclude that at the end of stage (i) at excess energy 3k B T l , there are approximately 8 times fewer non-equilibrium electrons than predicted by a Fermi-Dirac distribution. The maximum of electron occupancy at this level can therefore only be reached during stage (ii)
by the reshaping process driven by electron-phonon scattering.
This reshaping is described by
This nonlinear equation describes the complete distribution function n of the electrons (rather than just the nonequlibrium part n ϵ ). The differential form on the right-hand-side of Eq. (2) is valid in gold at room temperatures, because T D ≪T l .
The coefficient in front of the square bracket in Eq. (2) is equal to the single-electron energy loss rate. The Fermi-Dirac distribution is an exact solution of Eq. (2) under stationary conditions. Here the reshaping process is accomplished in the limit t → ∞, ∂n/∂t → 0.
(By using the substitution n ′ = n − 1/2, Eq. (2) 
